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Abstract 
In the 21st century, sustainable development play a pivotal role since the commitment towards sustains competitive advantage 
broader to triple helix performance. Although manufacturing industry is recognized as the heart of nation development, but it’s 
imposed to the causes of a natural disaster. Thus in the new millennium, eco product innovation became a buzz word to leverage 
firm’s environmental performance, values creation and social development. Firm’s resource and capabilities are recognized as a 
firm’s strategic weapons to success on reducing carbon footprint. In a nutshell, Firm’s capabilities relies on technology 
collaboration, green human resource (GHR) and, eco culture, meanwhile, at the heart of resource view, firms embraced formal 
EMS and top management support as a drivers to attain sustainable development as well as eco product innovation. Sample data 
was collected from 320 respondents comprised of a Small, Medium (SME) and Large Corporation which derived from an 
automotive industry in Malaysia due to a progressive commitment towards green initiatives. The proposed model and related 
hypotheses were tested by using the Structural Equation Modelling (SEM) techniques. To conclude, the proposed factors play an 
important role on crafting sustainability and eco product innovation efforts. Further, eco product innovation was crucial to 
mediate the relationship between Green human resource (GHR), technology collaboration and formal EMS to realised 
sustainable development 
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1. Introduction 
The cases of natural disaster increase tremendously since 50 decades and this trend has reached the alarm rate in 
21st century. Therefore, Brundtland report 1987 and ECO 92 were released to increase world-wide awareness on the 
concept of sustainable development to enable “the ability of current generation to meet their needs without 
compromising the ability of future generations to meet theirs” (WCED 1987). 
 
Generally, terms of eco innovation relatively associated with an ecological, environmental, green and sustainable 
innovation (Schiederig et al. 2012)(Rashid et al. 2015) (Rashid et al. 2014 ) and its prone to triple helix performance 
in terms of economy, ecology and social development specially in the manufacturing industry. Although there is a 
growing interest by the researchers in the field of sustainable development and eco innovation, a number of 
shortcomings remain as main streams of literature enriched under macro and meso level relative to micro level 
perspective (Dangelico & Pujari, 2010; Schiederig et al., 2012). More specifically, most of researchers provide a 
rudimentary indication of environmental reduction activities from the regulatory factors from institutional theory 
and stake holder theory (Zailani et al. 2012).However, sustainable development per se is critically dependent on the 
firm’s voluntary efforts to ensure the success of green activities implementation. Resource base view and dynamic 
capabilities have taken a considerable amount off the Holy Grail of sustainable development as well as eco product 
innovation.  
 
According to Thirichelvam et al. (2013), automotive industries are approved as the heart to bridge nation’s 
development through high rate of employment and are attracted many direct investment by the global automakers. 
The Challenges for the Malaysian Automotive industries relies on shifting of the global competitive strategy from 
efficient and superior product to the green product. Since the Malaysian auto industry is not capable to compete in 
the efficiency and attractive price as compared to other carmakers, the introduction of eco product innovation 
promises a new solution as one of mechanism for sustainability. In the wake of these attention and a dearth of 
related literature from the developing countries, this paper provide a fertile ground of the predictors for sustainable 
development in a South east Asian country from the Resource base view and dynamic capabilities theory. 
 
2 Theoretical Background and hypotheses development 
Eco innovation is recognized as a state of the art for the sustainable development and able to stimulate growth 
underline in triple bottom; economy, ecology and social.  There are many drivers as such external and internal 
captured under the umbrella of eco innovation efforts proposed by many authors (González et al. 2008)(Zailani et al. 
2012).The common drivers rest on strict regulation, economic return, competitive advantage and opportunity 
awareness. In the another hand, some scholars believed that green commitment rest on the company’s initiatives and 
capabilities as pointed out by (Dangelico & Pujari 2010). The researchers conducted by Zailani et al. (2012) and 
Sroufe (2003) confirmed that eco product innovations practices mediated the relationship between external drivers 
as such customer pressure, government regulation and environmental performance outcomes, meanwhile the internal 
driver as such environmental management system (EMS) and operational performance respectively. Furthermore, 
having eco innovation in terms of organizational, product and process mediates the relationship between  innovation 
strategy and firm performance (Cheng & Shiu 2012).  
 
Scholars embraced Environmental Management system Strategy as valuable, rare, Imitable and non-substitute 
resource that play a crucial role on supporting firm’s green initiatives. Furthermore, as proposed by several scholars 
(Ramus 2002)(Daily & Huang 2001)(Govindarajulu & Daily 2004), to ensure the effective employee’s eco 
initiatives, the adoption of simultaneous practices as such Environmental Management System is vital for any firms. 
Technology capabilities acknowledge as part and parcel to drive innovation activities, thus firm with higher 
technology know how in turn enable firms to stimulate economic growth (S.A et al. 2012) . As reported by Arnold 
& Thuriaux (1997), strategic capabilities, internal capabilities and external capabilities considered as the heart of 
technology capabilities for competitive edge. Despite of technology collaboration, human resource acknowledge as 
a backbone to describe firm dynamic capabilities (Leonard-barton 1992)(Eisenhardt & Martin 2000) and sustainable 
advantage (Cooke 2007). The important of human resources in supporting strategic innovation (Chen & Huang 
465 Nlizwa Rashid et al. /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  463 – 472 
 
2009) and organizational innovation(Ling 2010) vastly explored in literature while little systematic research and 
empirical study on green human resource management (Jackson et al. 2011) specially in the Asian based countries 
(Renwick et al. 2013). There is a rich stream of literature which is discussing the relationships of eco innovation 
culture, green human resource and employees green improvement as initiate by (Daily & Huang 
2001)(Govindarajulu & Daily 2004), but this dimensions lack of empirical evidence (Fernandez et al. 2003) to 
describe managerial cultural factors (Pujari 2006)(Linnenluecke & Griffiths 2010) to support Firm’s eco innovation 
efforts and performance.  
 
 
Thus, the development conceptual framework and hypothesis testing draw as figure 1 below: 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: The research Model 
 
3.0 Methodology  
 
3.1 Sample and data collection   
 
This research employed structured questionnaire on gathering data from firm’s between the Malaysian 
automotive industries. The multi stage cluster sampling, the criteria of selected cluster. Three regions such as 
northern region, central region, Southern Region were selected and comprised of seven sub-sectors derives from 
MAI, Proton and Perodua database. The questionnaire was aimed to be filled up by the managerial level as such 
CEOs, manager, senior executive or business owner because of their similarities in the characteristics and perceived 
information regarding organization activities towards eco product innovation efforts and the performance. 
Furthermore, four departments have been identified that has direct exposure towards organization eco product 
innovation as such R&D, Quality, operation and EHS. A set of 450 questionnaires were distributed to the 
automotive manufacturer and sub sector resulted to 320 questionnaires returnable and ready to be analysed.  
 
3.2 Operationalization of constructs  
 
Table 1 shows the full set of measurement used in this research. A 7 point Likert scale was designed ranging 
from (7) high existence (1) Low existence to portrayed eco product innovation, from (7) high implement (1) Low 
implement to describe firm’s resource and capabilities and (7) Strongly agree (1) Strongly disagree to measure 
sustainable development.  
 
Table 1: Summary of measurement items   
Construct No of 
Items 
Source 
Technology Collaboration 8 (Hofmann et al., 2012). (J Conding & Fadly Habidin, 2013), (Zhu et al., 2008),(Eltayeb & Zailani, 2009), (Pujari, 2006), 
Green Human Resource 9 Daily et al., 2012),  (Theyel, 2000, (Digalwar et al., 2013), Shatouri et 
H2 
Technology 
Collaboration 
Green Human 
Resources  
Eco Culture 
EMS Strategy 
Eco Product 
Innovation 
Sustainable 
Development 
H1 
H3 
H4 
H9 
H5 
H6 
H7 
H8 
H10 
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al., 2013), (C. A. Ramus, 2001), (C. Ramus & Steger, 2000) 
Eco Culture 8 (C. A. Ramus, 2001), (Shatouri et al. 2013) 
EMS strategy 8 (Wu et al., 2008), (Sroufe, 2003), (Digalwar et al., 2013 
Eco Product Innovation 16 (Cheng & Shiu 2012) (Dangelico & Pujari 2010) 
Sustainable development 9 (Zailani et al. 2012), (Jabbour et al. 2012)(E.Amrina & Yusof 2011), (Daily et al. 2012), (Shatouri et al. 2013) 
 
4. Data Analysis 
 
4.1 Descriptive analysis   
 
There was a total of 320 respondents comprised of SME and large corporations are recorded by N=133(41.6%) 
and N= 187 (58.4%) from the central region (80%) as compared to the northern and southern area by 10% and 10% 
respectively. Higher frequency of respondent reported from metal part industry (N=89) and others industry (N= 61), 
while others type of respondent consist engine/transmission part, plastic part, electronic part, rubber part and 
automaker distributed in the range of 7% to 12%. To increase reliability of this study, only middle management as 
such the senior executive and above from R&D (54person), Quality (71 person), Operation (80, EHS (3 person) and 
business development (112 person) was allowed to answer the questionnaire as these department have information 
about firm’s eco product innovation efforts.  
 
Due to the fact that common method variance (CMV) may occurred during the data collection procedure due to 
both measurement for criterion and predictor were generated from a single respondent of a company at the same 
time, Harman Single factor test was employed, following by the recommendation from (Podsakoff et al. 2003). The 
analysis showed that, there was no CMV occurred because its statistically proven 13 factors appear and no high 
correlations appear between the factors (Bagozzi et al. 1991). A comparison of two groups was conducted by using 
the Independent sample test and the results of T-Tests of group means revealed that, there were no significant 
differences on all variables. Because of all mean paired comparisons show insignificant differences at the .05 level 
(Armstrong & Overton 1977), nonresponse bias was not considered as a major problem in this study. To refine the 
proposed conceptual model, exploratory factor analysis (EFA) was performed following (Jöreskorg 1993) 
recommendation because of no concrete number of dedicated factors. The preliminary construct of EMS strategy are 
fully adopted from Sroufe (2003) by measuring EMS strategy in one construct. However, the findings in line with 
(Wu et al. 2008) proposal on measuring EMS strategy in part and parcel in terms of formal EMS and top 
management support. 
 
4.2 Measurement Model  
In a nutshell, Measurement model evaluated via CFA test to estimate its quality and fit via uni-dimensionality 
(Sroufe 2003), construct validity as well as reliability test. For a good model fit measurement, uni-dimensionality 
determine by calculating the X² test (Hu & Bentler 1998) via conforming the p-value must be exceeds 0.05 to show 
significant difference between the sample variance/covariance matrix in order to accept the model proposed. 
Further, the GOF rules of thumbs need to be checked based from Hair, Black, et al. (2010) recommendation in 
maintaining its validity. According to them, crucial point on measuring the model fit relies on RMSE, TFI, CFI and 
X². The values of Root Mean Square error (RMSE) should not exceed 0.08 with Comparative Fit Index values 
should exceed 0.97 or higher, while insignificant p-values expected. The analysis show that the model fit the data 
well, as the value of crucial indicators as such CFI= 0.955, TLI=0.950 and RMSEA =0.055 is below than the golden 
rule. Even thought that the chi-square was insignificant (X²= 808.205, df= 413  p=0.00 N=320), The bootstrapping 
procedure, however were not undertaken because the p value is sensitive to the sample size > 200 (Hair, Anderson, 
et al. 2010) and the larger the sample size, the more likely the p-value associated with the χ2 will result a significant 
difference between the model and the data (Kline 2005).    
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In another hand, reliability of the constructs evaluated using internal reliability, construct reliability and average 
variance extracted. Internal reliability achieved when the Cronbach’s Alpha values is higher than 0.7, Construct 
reliability (CR) more than 0.6 while Average variance extracted (AVE) higher than 0.5. As shown in table 2 below, 
the value of Cronbach's Coefficient Alpha for all of the construct meet the recommended value by (Nunnally 1978). 
In another coin, the AVE and CR values was acceptable based on  formulas designed by (Fornell, C., & Larcker 
1981).  
Table 2: Reliability Analysis 
Constructs Cronbah’s alpha Composite reliability Average variance 
extracted (AVE) 
Technology Collaboration 0.88 0.87 0.59 
Green Human Resource  0.90 0.90 0.70 
Eco culture 0.91 0.92 0.74 
EMS strategy 0.90 0.98 0.93 
Eco Product Innovation 0.87 0.88 0.56 
Sustainable development 0.92 0.91 0.68 
 
4.3 Structural Analysis  
An examination of GOF indices indicated that the hypothesized model fit the data adequately with all fit indices 
showed reasonable values (X²=713.325, df=384, p=0.00). In addition, the GFI=0.869 AGFI=0.849 CFI= 0.961 
TLI=0.95 and RMSEA=0.05 in an acceptance range for the fit indices. Six out of nine path were significant with p 
values < .001, **p < .01, *p < .05 with R² values ranging from 0.15 and 0.28 respectively. The values indicated that 
the variances explained range from 15% for eco product innovation and 28% for sustainable development.  In 
attempt to accept or reject the proposed hypothesis, twofold parameter will be utilised namely parameter estimate β 
and critical value for regression weight (CR). In this respect, it has been proven that three hypothesis need to be 
rejected because of both CR and p-values found not significant as in table 3. 
Table 3: Result of hypothesis testing 
 
Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 (one tailed test) 
 
4.4 Mediating Analysis  
 
There is a rich stream of literatures which is discussing the empirical test on measuring mediation effects. Under 
the broad umbrella of mediation test, the initial test called causal steps analysis was introduced by Baron & Kenny 
(1986), Sobel test (Sobel 1982)(Sobel 1986) and in the new millennium, bootstrap method by Preacher & Hayes 
Predictor variable Criterion variable Estimated S.E. C.R. P Results 
Eco Product Innovation (H1) Technology collaboration 0.204 0.067 3.05 0.002** Supported 
Eco Product Innovation (H3) Eco culture 0.013 0.059 0.22 0.82 Not Supported 
Eco Product Innovation (H2) GHR 0.204 0.07 2.93 0.003** Supported 
Eco Product Innovation (H4a) Formal EMS 0.058 0.032 1.79 0.073* Supported 
Eco Product Innovation (H4b) Top management Support 0.037 0.072 0.51 0.606 Not supported 
Sustainable development (H9) Eco Product Innovation 0.075 0.042 1.78 0.074* Supported 
Sustainable development (H7) Eco culture 0.07 0.041 1.71 0.086* Supported 
Sustainable development (H6) GHR 0.144 0.049 2.94 0.003** Supported 
Sustainable development (H8a) Formal EMS -0.03 0.022 -1.34 0.18 Not Supported 
Sustainable development (H8b) Top management support 0.173 0.051 3.37 *** Supported 
Sustainable development (H5) Technology Collaboration 0.128 0.047 2.72 0.006** Supported 
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(2004)perceived widely attention(Hayes 2009). In general, the result of bootstrap gained in accurate probability as 
this results help the mediation problems in which the mediator and outcomes variables are not normally distributed 
(Shrout & Bolger 2002) (Hayes 2013), provides a general way to test significant and confidence intervals in a wide 
variety of situation as well as this test not dealing with complex assumptions (Hayes 2009)(MacKinnon et al. 2002). 
Reaping with benefits provided, this research adopted bootstrapping techniques in measuring Eco Product 
Innovation as the mediator between technology collaboration, green human resource, eco culture, formal EMS and 
top management support with sustainable development. To test the significant level of each mediating effects in the 
aforementioned proposal, the bootstrapping method though maximum likelihood (ML) with 1000 bootstrap re-
sampling and 95% bias corrected confidence intervals was utilised as suggested by (Cheung & Lau 2008)(Preacher 
& Hayes 2008)(MacKinnon et al. 2002).    
 
In order to stimulate conclusion for mediating effects of each of the hypothesized path, the total effect, indirect 
effect and direct effect were measured following bootstrap method by (Preacher & Hayes 2004). The total effect 
defined as the degree to which a change in the predictor variable is related to criterion variable. In one hand, indirect 
effect described the degree to which a change in the predictor variable produces a change in the criterion variable 
through the mediator variable; meanwhile direct effect is the degree to which a change in the predictor variable is 
directly related with the criterion variable without going through the mediator variable. Armed with the previous 
description, this research employed recommendation made by (Mathieu & Taylor 2006). If an indirect effect is not 
significant (p>0.05), so no mediation effects appear.  If both the indirect effects (p<0.05) and direct effects (p<0.05) 
are significant, this is a perfect indicator for the partial mediation. However, if the indirect effect (p<0.05) are 
significant but the direct effect (p>0.05) is not significant, this reveals the full mediation. Details of degree of 
mediation described as in table 4. 
 
Table 4: Degree of mediation effects 
 
PredictorÆMediatorÆCriterion Direct 
Effect 
Indirect 
Effect 
Total 
Effect 
Degree of 
Mediation 
Tech Collaborate –>EPI—>SD 0.013** 0.043** 0.006*** Partial 
Green Human  –>EPI—>SD 0.003*** 0.04** 0.002*** Partial 
Eco Culture  –>EPI—>SD 0.101 0.631 0.102 No mediation 
Formal EMS –>EPI—>SD 0.126 0.048* 0.205 Full mediation 
Top management–>EPI—>SD 0.002 0.76 0.002 No mediation 
Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 (two tailed test) 
EPI=Eco Product innovation; SD=Sustainable development  
 
5. Discussion and Conclusion  
This study increased the existing knowledge on the areas of environmental management in developing country. 
It also examined the predictors of sustainable development as well as eco product innovation from new perspective 
of firm’s resource and capabilities. The results strongly suggest that all five construct namely technology 
collaboration, green human resource, eco culture, top management support and eco product innovation positively 
related to sustainable development. Meanwhile, one construct under formal EMS have indirect effect en route to 
sustainable development, while eco product innovation show as a good mediator between firm’s resource and 
capabilities with triple helix performance. Furthermore, technology collaboration, green human resource and formal 
EMS recognized a good predictor for eco product innovation.  
 
The findings in this study are consistent with the previous literature by (Hofmann et al. 2012) which emphasized 
technology collaboration  between both supplier and customer positively increased the environmental innovation 
activities. Having an upstream and downstream integration providing a positive substantial impact in automotive 
industry especially for developed and developing countries. This study also support previous findings that suggest 
employee training and green team (Daily et al. 2012)(Jabbour et al. 2012)(Theyel 2000) as the heart of firm’s 
capabilities to achieved Eco Product innovation. In particular, training is necessary to be provided in firms to 
469 Nlizwa Rashid et al. /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  463 – 472 
 
increased employees knowledge, however, to ensure knowledge, skills and capabilities sustain through time, 
employees must be given an opportunities to implement the environmental knowledge as agreed by (Daily et al. 
2012). 
 
Apparently, environmental management prerequisite a special treatment and handling, thus, formal EMS play a 
pivotal role (Theyel 2000) on guiding the employee to do right things in the first place. Employee must be supported 
by a formal document on how to handle hazardous chemicals, storage requirement and correct disposal .Thus, these 
tasks it’s difficult to be understood without any visual guidelines or proper procedure to display the correct method. 
The aforementioned argument is aligned with human  behaviour which is to attain correct actions, where one’s  must 
provide with formal rules and specific guidance (Sroufe 2003). Further, having formal and documented procedure of 
ISO 14000 EMS with details plan of indicating firm commitment to environmental compliance as well as selecting a 
relevance environmental practice is crucial (Ferrante & Cotter 1999) so that employees having a clear mind set of 
company direction towards reducing carbon foot print. The findings also align with (Ramus 2002) reports as “the 
written environmental policy often act as a guide for employee actions when its provides environmental target and 
objectives” as well as direct effect towards environmental practices in terms of environmental design, recycling and 
waste as enlighten by (Sroufe 2003). In a nutshell, having a physical resource in term of formal EMS was much 
more proactive rather than top management support on ensuring success implementation of Eco Product innovation 
as this resource is relies on the physical manuscripts and provided an efficient way of implementation as well as 
consistent guidance to be followed.   
 
Although many researchers pointed out the important of organization culture to support environmental 
innovation, but the bold of reality is, Malaysian automotive industry didn’t relies on the organization culture as a 
medium to fertilized eco innovation efforts. In line with this argument, (Eltayeb & Zailani 2009) supported that 
green initiative between Malaysia firms highly supported by the types of ownership as Japanese and  European  
based country recognized environmental protection as a mantra in new business settings as compared to Malaysia 
fully owned organization. Contrary to Malaysian owned organization, both Japanese and European based county 
embrace green initiatives through green purchasing as practices by Germany firms (Carter & Carter 1998) and top 
management support for continuous improvement in Japanese organization (Nonaka 1991) respectively.  In line 
with previous argument, environmental innovation is prone to cultural transformation and required a proactive 
action from both top management support and employee involvement and it’s a strong reason why Malaysia owned 
organization still lag behinds in environmental activities. Perhaps, in another coin, eco culture didn’t have a direct 
relationship with eco innovation efforts specially in Malaysia automotive industry, but have indirect effect (Hair, 
Black, et al. 2010) towards eco innovation efforts, as traced  in (Škerlavaj et al. 2010) which indicated that 
organization cultures mediate the relationship between organization learning and innovativeness.  In a similar vein, 
(Shatouri et al. 2013) provided the conceptual framework by indicating organization culture as a mediator between 
green human resource with green technology innovativeness  
 
In this respect, it has been proved that both technical collaboration in terms of green ideas, information as well as 
knowledge sharing between both customer and supplier positively benefits on Eco Product innovation as well as 
triple helix performance. In the same fashion, successful green human resource management in term of training and 
green team’s formation also provided two folds reimbursements. However, for the formal EMS, the results little bit 
difference because of the indirect effects appears.  As in hypothesis 9, Formal EMS indicated no direct effect that 
draw a conclusion of no positive relationship with sustainable development. However, as per proposed by (Baron & 
Kenny 1986), the “mediating effect is created when a third variable/constructs intervenes between two other related 
constructs”. In this case, indirect effect occurred because of the relationship involved as a sequence with at least one 
intervening construct involved. This argument also align with (Ramus 2002) argument “having a written policy in 
itself does not make a company proactive or sustainable. Rather it is a necessary perquisite for sustainable 
development”. 
 
6. Research contribution   
This study was very fruitful in clarifying our understanding the predictors of sustainable development at micro 
level perspectives on describing firm’s green resource and capabilities. Further, the cutting edge of this research rest 
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on shed new knowledge under eco innovation research by providing theory driven empirical evidence that 
connecting eco product innovation with triple helix performance in terms of economy, ecology and social 
development. In the same fashion, this research contribute to the body of knowledge as the proposed framework 
echo the study by (Cheng & Shiu 2012) (Dangelico & Pujari 2010) in describing the relationship between eco 
product innovation and sustainable development. Further, this research giving a substantial impact on the actual 
practice of Malaysia automotive industry since scholars and managers are extremely keen to learn about the firm’s 
voluntary efforts towards reducing carbon footprint.  
 
For the managerial implications, this study provides managers a useful tool on designing the environmental 
activities based on their own resources and capabilities. It’s crucial for firms to engage with both customers and 
suppliers in drawing any environmental product design, environmental initiatives as well as increase the 
commitment on green efforts. Instead of that, top management should cultivate eco culture and embraced internal 
resource to encourage green initiatives. Having an open discussion with employees about green efforts, encouraged 
green training as well as green team formation in turn stimulate growth of environmental ideas, skills and 
capabilities between their employees. Furthermore, company EMS policy if being implemented accordingly, will 
benefits to firms in long run. Thus, it’s very important the top management to draw a specific environmental 
statement to represent company commitment towards environmental efforts, consistently measuring the 
organizations environmental planning during top management meeting and allocated person in charge for tracking 
and monitoring environmental information.  
 
7. Limitation and suggestion for future research  
Two specific limitations surround this research. Firstly, this research prone to common method variance because 
of the single source data collection procedure and the findings could not be generalize to all eco product innovation 
since the attributes of eco product in this research technically suitable with incremental product. Since this research 
employed both voluntary efforts, future research could draw from institutional theory to develop an integrated 
theoretical framework that specifies the nature of the interaction effect between the institutional and task 
environments on corporate environmental responsiveness. One idea in particular that should be examined is the 
extent to which the institutional environment buffers task environmental pressures on corporate environmental 
responsiveness as well as measuring Eco innovation impact towards sustainable performance specifically on radical 
eco innovation. 
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